The mechanism explaining the key role of AFM correlations in formation of the heavy fermion state is offered. It is shown that in the case of (T * − T N )/T N ≪ 1 the critical spin fluctuations transform the mean-field second-order transition to RVB state into the crossover from high-temperature paramagnetic behavior of localized spins to strongly correlated spin liquid with quasi itinerant character of susceptibility. Thus the spin liquid state by its origin is close to magnetic instability, so either short-range or long-range AFM order should arise at low T.
1. It was shown in [1] that the spin-liquid state of resonating valence bond (RVB) type can be stabilized by the Kondo stattering against the antiferromagnetic (AFM) ordering in 3D Kondo lattices at high enough temperatures T * > T K , provided the Kondo temperature T K is close to the mean-field (MF)
Neel temperature T N . This stabilization is due to the fact that the Kondo scattering screens dynamically the local moments and, thus, suppresses the magnetic order, whereas the spin-liquid correlations which result in the singlet RVB are left intact by this scattering. The theory was based on the MF description of RVB state which, as is known [2] , results in second-order type transition from paramagnetic state to RVB phase. However, since the transition to the spin liquid state takes place close to the point of AFM instability, the critical fluctuations influence essentially the character of spin liquid transition. The description of this influence is the main subject of the present paper.
2. We start with a standard Kondo lattice Hamiltonian
Here ε k is the band level of conduction electron c kσ , and the operator of localized f-spin represented via fermionic operators,
wherê σ is the Pauli matrix. At T > T K the non-crossing approximation for the Kondo scattering processes is valid, and this Hamiltonian can be transformed into effective RKKY-type Hamiltonian for spin variables only,
where I ss ∼J 2 sf (T * )/ε F is the indirect RKKY exchange interaction with the sf-verticesJ sf (T * ) enhanced by the Kondo scattering which is taken into account in a high-temperature approximation of perturbation theory [1] .
The Kondo processes are "quenched" at some temperature T * > T K which characterizes the onset of spin-liquid RVB state described by the variables
If one introduces the MF parameter ∆ = b ij in the Hamiltonian (2), the temperature T * is determined as T * = I ss (2zN) This means that the denominator of the static susceptibility
is close to zero at T ≈ T * . Here χ 0 (T ) = S Q · S −Q ω=0 = C/T is the Curie susceptibility of free localized spin. Below T * the latter acquires dispersion, begins to deviate gradually from Curie law, and finally takes the form
where n k is the Fermi distribution function for the RVB excitations which are characterized by the dispersion law t k . This deviation is shown schematically by the solid curves in Fig. 1 . The zero-temperature limit of these curves can be estimated as χ
0Q (0) = αT * where α is the numerical coefficient which value depends on the character of phase transition. This value can be either lower or higher then T N = CI(Q).
In the first case (curve 1 in fig. 1 ) the pointT N where χ −1 0Q crosses the dotted line, corresponds to AFM transition. However, the character of this transition differs from that of the localized spins. According to our scenario, the spin subsystem in the Kondo lattice bypasses the magnetic instability at T = T N to order at essentially lesser temperatureT N . However, within the interval T N > T >T N the localized spins are transformed into spin liquid, and, as a result, the magnetic order reminds rather the itinerant AFM of conduction electrons with modulated spin density and small moments.
Since the spinon band is always half-filled because of the constraint, the nesting condition with the same wave vector Q can be realized for some geometries of the Fermi surface. In this case χ To show this, we consider the MF self-energy Σ ij of the temperature (fig. 2a) . Here the lines stand for the Fourier-transformed G ij , full dots correspond to I(Q), the loop means spin susceptibility, χ Q (ε n ), whose static part is given by (3). The latter correction, δΣ p , inserts retardation into G p (ω m ) and "opens" the system of equations which determine the spinon correlators for the influence of critical fluctuations. The correction δΣ p corresponds to the mode-mode coupling term in the free energy
where M X Q means the spin density fluctulations of localized (X = AF M) and itinerant (X = RV B) type.
To find χ q (ε n ) for q close to Q one should take into account that the RVB continuum exists at temperature T > T * > T N but still in the critical region of AFM instability as a "virtual" continuum of spinon particle-hole pairs with the gap Ω 0 and nonzero damping γ. These excitations give both static (δχ 0q ) and dynamical (δχ q (ε n )) contributions in a simple spinon loop and, correspondingly, in the RPA equation for χ Q (ε n ). The vertex corrections in γ/Ω 0 should be also taken into account ( fig. 2b ). The static contribution is responsible for initial deviation of χ 0Q (T ) ( fig. 1 ) from the Curie law, and the calculation of dynamics reminds formally that offered in [4] for the 2D Heisenberg model at finite temperatures. Our spinon-pair excitations with the gap play the same role as the Schwinger bosons in [4] . So, we come to the similar result: the relaxation mode appears in χ q (Ω) (Ω is the frequency analytically continued to the real axis),
where D is a sort of diffusion coefficient.
In conclusion, we have found that the RVB-type excitations appear in the Kondo lattice at high temperature, first, as a relaxation mode in susceptibility due to closeness of T * to T N . These excitations evolve into fermi-type particle-hole pairs with lowering temperature, and, eventually, the magnetic 
